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ABSTRACT
Wangondu, Rodah, M. M. S. University of South Alabama, December 2021. An
evaluation of healthcare outcomes in Kenya at the county level from 1990 to 2019 with
special focus on the post-devolution period of 2013 to 2019.
Chair of Committee: Thomas Shaw, Ph.D.
Kenya experienced a political metamorphosis in 2010 with the enactment of a
revised constitution that was associated with a devolution of government starting in 2013.
As a result, 47 county governments were created and healthcare shifted from the national
to the county level. This study specifically focuses on the county level in an effort to
understand how devolution has affected both healthcare inputs and outcomes within the
post-devolution period of 2013 to 2019. There are studies that have assessed some
aspects of devolution such as healthcare workforce and there are others that have focused
solely on outcomes. The following healthcare inputs are valid for assessment as they can
be useful in understanding healthcare outcomes: financing, human resources, governance,
medicines/supply, service delivery, and monitoring systems. Healthcare outcomes are
important to observe in order to identify trends and determine where intervention is
needed. As such, this cross-sectional and retrospective study utilizes a mixed-approach
by investigating both healthcare inputs and healthcare outcomes. A comparative analysis
will be conducted utilizing secondary multi-county level data from global databases. A
time series will be presented with secondary data from 1990 to 2019 to increase the
validity of the study and to allow for comparison of trends over time.
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CHAPTER I
INTRODUCTION AND BACKGROUND
The purpose of this research is to evaluate healthcare outcomes in Kenya at the
county level from 1990 to 2019 with special focus on the post devolution period of 2013
to 2019. The basis for this study is the devolution of government that occurred in 2013 as
part of the revised constitution of 2010 (Ngigi & Busolo, 2019). In 2013, 47 county
governments began operating as Kenya’s governmental structure shifted from
centralization to decentralization. With regards to healthcare, devolution has enabled
counties to spearhead their own health initiatives. For example, Makueni County has
decided to implement universal healthcare (Nzwii, 2018). However, some influence from
the national level has been observed as President Uhuru Kenyatta implemented a pilot
program for universal health coverage (UHC) in four counties: Kisumu, Nyeri,
Machakos, and Isiolo. As such, a study on the impact of government devolution towards
healthcare in Kenya would be insightful. It is important to assess not only health
outcomes but also health inputs to determine the possible factors relating to changes in
healthcare. For instance, Nyeri county has a current population of 693,558 people while
its doctor to patient ratio is 1:5,000 and nurse to patient ratio is 1:650 (CGON, 2020). In
terms of facilities, Nyeri has 8 sub-counties with a total of 251 community units, 107
dispensaries, 4 county hospitals, and 1 referral/provincial hospital. According to the
Nyeri county website, the department of health focuses on the following units: health
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finance and administration; health management information systems and research; health
commodities; reproductive health and outreach services; curative and rehabilitative
services; environmental health and sanitation; as well as preventive and promotive health
services. As such, the results of this research may be useful in explaining the interplay
between health inputs and health outcomes at the county level.

1.1 Problem Statement
It is generally proposed that devolution of a country’s government leads to greater
autonomy at lower levels of government, in this case at the county level. However, more
research is needed to explain the relationship between devolution and health systems
performance while also accounting for factors that may be related such as education
level.

1.2 Broad objectives
1.This study seeks to assess changes in healthcare outcomes over time especially those
observed after devolution while also accounting for possible confounding factors.
2. As such, trends in healthcare will be observed at the county level based on historical
data in order to identify possible relationships.

1.3 Specific objectives
At minimum, the following research questions should be answered by the study
results:
1. What are the trends in mortality rates due to communicable diseases, non-
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communicable diseases, and unintentional injuries from 1990 to 2019 and with
special focus on the post-devolution period from 2013/14 to 2019?
2. Is there a relationship between health outcomes at the county level and status of
devolution (pre or post devolution years) even when controlling for possible
confounding factors such as primary school enrollment and county revenue?

1.4 Hypothesis
It is expected that devolution is associated with positive changes in healthcare
outcomes. Specifically, I expect that the implementation of devolution will lead to
decreases in the healthcare outcomes of mortality due to communicable disease, noncommunicable diseases, and unintentional injuries.

1.5 Rationale/Research Significance
Healthcare is an important global issue that was declared by the United Nations
(UN) as a sustainable development goal (SDG) for all countries (2020). In particular,
universal healthcare access and reductions in mortality were identified as targets for SDG
#3. With focus on the county level, Nyeri county has a vision of fostering “an efficient
and high-quality healthcare system that is accessible, equitable and affordable for all”
(CGON, 2020). A health system is described as “all of the organizations, institutions,
resources, and the people whose primary purpose is to improve health” (World Health
Organization, 2010). The health system is, therefore, a means to deliver effective and
affordable care towards meeting health goals (The Global Fund, 2010). The core
components of the health system described by the World Health Organization as building
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blocks, (WHO 2007) include governance and leadership, financing, workforce and
medical products and technologies, service delivery, health management information
system monitoring and evaluation of the various levels of system inputs, processes,
outputs, and outcomes (de Savigny & Adam, 2009). These are all recognized as critical
to achieving health-related Sustainable Development Goals (Dodd & Cassels, 2006;
United Nations, 2014), through improved quality and increased utilization of health
services (World Health Organization, 2010). The leadership and governance pillar is
concerned with procedures that promote commitment and accountability. Financing and
the workforce are key input components, while medical products / technologies and the
provision of services represent immediate system output. The framework provides a
structure for assessing this complex system by defining these elements, allowing the
identification of measures and measurement methods for monitoring and evaluation
(World Health Organization, 2010).

1.6 Mechanism Justification
Devolution is the statutory delegation of powers from the central government of a
sovereign state to govern at a subnational level, such as a regional or local level (Kettl,
2002). It is a form of administrative decentralization that transfers rights, powers,
property, and responsibility to local authorities by a central government through statutory
or constitutional measures. It ensures that decisions are made closer to the local people,
communities, and businesses they affect. It provides greater freedoms and flexibilities at
a local level, meaning councils can work more effectively to improve public services for
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their area. With regard to devolution in Kenya, there have been studies that have shown
increases in county-level decision making and control over the management of health
care inputs such as human resources (Munywoki et al., 2020). However, county
departments of health (CDOH) are limited by budgetary constraints as some have
restrictions on how much monetary funds can be utilized towards certain aspects of
healthcare such as the workforce.
According to Munywoki et al. (2020), the principal-agent theory comes into play
as the national government formulates health policies and pre-service training but the
county is accountable for delivery of health care services. This is further supported by a
study by Masaba et al. (2020) in which a systematic review of literature concerning
devolution of healthcare in Kenya revealed that devolution improved health infrastructure
in terms of technology, transport, and physical infrastructure but there was inadequacy of
other resources and funds as well as a shortage of health care workers. In order to
overcome this “fiscal federalism”, Masaba et al. (2020) recommend that the national
government should allocate funds that are proportional to the functions of the counties in
providing health care services. Possible consequences of not attending to resource
challenges have been seen in counties such as Kilifi where some public health workers
went on strike for an extended period in 2017 citing failure of the government to follow
previous collective bargaining agreements that promised increased pay and better work
conditions (Waithaka et al., 2020).With regards to devolution and its overall potential for
health care reform, Mbindyo et al. (2020) developed a framework for analyzing the
constitution referendum of 2010 that asserted devolution and found that the reform could
facilitate the vision of universal health care in Kenya which could then lead to
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improvements in healthcare outcomes. As such, research in this sector would be
beneficial to streamlining this vision about devolution in terms of health outcomes not
only at the local level but also globally. Therefore, this study seeks to compare the health
performance of all 47 counties in order to determine differences in healthcare outcomes
based on devolvement and proposes that these changes are likely to be improvements in
healthcare end-points such as mortality.
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CHAPTER II
LITERATURE REVIEW

Currently, the Kenyan healthcare system is operating under a four-tier structure
that was implemented from 2012 to 2017 (MOH, 2015). The community makes up the
first tier while the second tier is a combination of dispensaries and health centers.
Similarly, the third tier is the sub-county hospitals while the fourth tier is made up of both
the provincial and national hospitals. The devolution that occurred in 2013 was expected
to increase county autonomy on aspects such as healthcare. As such, studies have been
conducted in Kenya to assess both changes in some health inputs and healthcare
outcomes. With regard to the healthcare input of governance, McCollum et al. conducted
a study on changes in governance in Kenya three years after devolution and found that
devolution led to increased participation of citizens in governance but the impact was
mainly observed in curative treatment rather than preventative services (2018). Another
study by Tsofa et al. specifically focused on Kilifi county and how devolution affected
human workforce as well as medicines and supplies management (2017). This study
confirmed that devolution did increase the county officials’ autonomy in healthcare
administration. However, the authors also observed that capacity building of counties was
a missing component of devolution so the county faced challenges in successfully
managing healthcare.
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With regard to healthcare outcomes, a comprehensive study on all 47 counties
was conducted by Achoki et al. (2018) focusing on health disparities between counties
with data from 1990 to 2016. This study highlighted how some counties are faring better
than others with regard to healthcare outcomes such as morbidity and mortality. One
interesting observation was that Nyeri, Kiambu, and Nairobi had disability-adjusted-lifeyears (DALYs) that were more correlated to non-communicable diseases rather than
communicable diseases. However, the study did not conduct an assessment on healthcare
inputs to determine possible explanations for such trends and disparities. Also, the
Achoki et al. study relied heavily on modeling due to lapses in data (2018). As such, this
proposed thesis research seeks to bridge the knowledge gap by assessing both healthcare
inputs and healthcare outcomes to determine if there is a correlation between factors
possibly affected by devolvement (financing, human resources, governance,
medicines/supply, service delivery, and monitoring systems) and morbidity/mortality
rates at the county level.
Financing: World Bank data from 2016 showed that the current healthcare
expenditure per capita in Kenya was $66.21 USD. In Kenya, this expenditure accounted
for 5.2% of the GDP in 2015 (World Bank, 2019). The health budget for 2016 to 2017
was $603 million dollars which only encompassed 4% of the total national budget (World
Health Organization, 2017). Masaba et al. (2020) recommend that the national
government should allocate funds that are proportional to the functions of the counties in
providing health care services. Currently, counties in Kenya are eligible to five different
types of revenue: local revenue through taxation (own source revenue), conditional
grants, equitable share from the national government, donor funding, and loans (IBP,
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2014). In terms of the equitable share, the Commission on Revenue Allocation
determines county allocations based on the following formula: 45% of population + 25%
of basic equal share + 20% of poverty level + 8% of land area + 2% of fiscal
responsibility. Therefore, counties with larger population, land area, and poverty level are
allocated more funds than other counties. The county of Nairobi, where the capital city
also lies, accounted for 8.1% of the population of Kenya in 2014 and has consistently
received the greatest allocation from 2013 to 2018 (IBP, 2014). A study by Mullin and
Daley (2010) indicated that monetary funds within a department of public health and
other health agencies affect the level of inter-agency collaboration as states with more
funds are less likely to collaborate. The authors explained this phenomenon stating that
more monetary funds translated to more agency capacity and therefore, less willingness
to collaborate. As such, the national government should be keen on not transferring
responsibility of health care to counties without consideration for fiscal capacity or
authority (Krane et al., 2004). This would create an environment that fosters fragmented
federalism where there is lack of uniformity throughout the country which could lead to
inconsistencies in health care delivery (Kettl, 2002). In addition, counties should consider
spending priorities as increasing expenditure in one area decreases available funds to
spend towards another sector (Jacoby & Schneider, 2009). Therefore, understanding
proper planning and budgeting may be useful in improving healthcare outcomes.
Human resources: In terms of accessibility of healthcare, 2010 data showed
hospital bed density to be 1.4 beds/1,000 people (CIA, 2020). In addition, 2015 data
demonstrated that the doctor to population ratio was 22 doctors per 100,000 people
(KNBS, 2016). It is important to assess how devolvement has affected human resources
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especially considering that it is tied to other factors such as governance in terms of how
much autonomy there is and service delivery in terms of quality of care provided.
Medicines/supply were identified as a challenge by the Tsofa et al. study in Kilifi
county so it would be insightful to conduct such an assessment in a different county for
comparative purposes.
Monitoring systems are important to evaluate as commentaries by researchers
such as Emelda Okiro stress quality data collection as Kenya has previously been rated as
1 out of 5 for data quality by the Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) (2019).
Morbidity/Mortality: In terms of outcomes, the Kenyan life expectancy recorded
in 2020 is 69 years which ranks 173rd in the world (CIA, 2020). On the other hand, the
Kenyan infant mortality rate in 2020 is 29.8 deaths out of 1,000 live births which ranks
57th in the world. According to 2017 health data, the top 10 causes of death were
HIV/AIDS, lower respiratory infections, diarrheal diseases, neonatal disorders,
tuberculosis, ischemic heart disease, stroke, cirrhosis, diabetes, and congenital defects. It
is interesting to note that, in 2007, diabetes was 14th in causes of death while malaria was
9th: this represents a shift in lifestyle diseases becoming more contributory to death in
Kenya while some of the infectious diseases become less relevant (IHME, 2017).
Therefore, it is important to study both morbidity and mortality trends at the county level
to determine if devolution might have a correlated impact on outcomes.
Global context: A study by Balabanova et al. (2013) showed that developing
countries such as Ethiopia and Bangladesh made improvements in their healthcare
systems by focusing on good governance and political commitment as well as
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effectiveness of institutions and ability to innovate in terms of service delivery. In
addition, resilience was important to countries that are vulnerable to ecological systems
such as monsoon seasons. Ethiopia’s health system parallels that of Kenya as Ethiopia
implemented a health extension program in 2003 so that healthcare could be managed at
the district level. Kenya’s constitution referendum in 2010 led to a devolution of
government to the county level with the 2013 political elections. On the other hand,
Kyrgyzstan utilized universal health coverage to cover over 80% of its population.
Universal health coverage has been a challenge for Kenya as it was piloted in 2019 but
had to be discontinued due to overstrained resources especially with COVID-19.
Thailand’s success is attributed to investment in rural development, expansion of
infrastructure, and improvement in adult literacy especially for women. Training of
community health workers was also deemed important in increasing access to care and
service delivery. As such, Kenya may need to look to other developing nations for
lessons in improving healthcare.
Other considerations: Kenya is represented by several different tribes and
languages spoken throughout the country. Therefore, the interplay between governance
and political violence should be considered as this may affect health outcomes especially
in terms of injuries. A study conducted in Northern Ireland, where governance has shifted
away from direct rule, indicated that an agreed-upon system of governance is key to
stability and peace (Carmichael & Knox, 2010). As such, devolution of power may
enable the counties in Kenya to collaborate with other counties or may facilitate peacebuilding. Possible consequences of not attending to resource challenges have been seen in
counties such as Kilifi where some public health workers went on strike for an extended
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period in 2017 citing failure of the government to follow previous collective bargaining
agreements that promised increased pay and better work conditions (Waithaka et al.,
2020). Therefore, it is important to assess the differences in resources and health care
outcomes between the 47 counties in Kenya both before and after devolution.
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CHAPTER III
STUDY DEVELOPMENT

3.1 Study Design
The study employs a cross-sectional time-series design. It is retrospective
in nature and examines trends in health care inputs and outcomes in Kenya over the past
30 years (1990 to 2019). There is also a special focus on the post government devolution
period of 2013 to 2019. Since data from multiple counties was accessible, all 47 counties
in Kenya were selected for comparative analysis.

3.2 Data Collection/management
Of particular interest are demographic data of the county population (age,
sex, and county of residence) and mortality rates (communicable disease related, noncommunicable disease related, and unintentional injuries related mortality) over the past
30 years. These data were obtained from the Institute of Health Metrics and Evaluation
(IHME) database which is derived from the Kenya National Bureau of Statistics (KNBS)
yearly reports. The data were coded and therefore, no patient identifiable data was
collected.
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3.3 Statistical Analysis
Statistical data analysis was conducted using STATA 16.1. Literature
reviews were conducted throughout in order to assist in the review of data collection and
analysis of the data. With regard to data assessment, a retrospective cross-sectional
analysis was conducted utilizing linear regression of county health data over the past 30
years. The main objective of the analysis was to determine the relationship between
variations in health care delivery, primarily the impact of devolution on health care
delivery and health outcomes. This thesis presents the results of this analysis.

3.4 Ethical Considerations
This proposal was presented to the University of South Alabama
institutional review board for approval as well as submitted to Kenya’s National
Commission for Science, Innovation, and Technology (NACOSTI). It was not possible
to conduct interviews at the county health government office to verify and clarify the data
with the appropriate county officials due to COVID-19 travel restrictions.

3.5 Study Limitations
This study is limited by the quality of data that is available for retrieval in
the IHME database since this is secondary data. As such, in-person verification and
clarification of data would have been a great supplement to the study if it had been
possible. Also, the IHME data only provides for the dependent variable of health care
outcome and it was a challenge to find extensive data on health care inputs such as
human resources, county revenue and primary school enrollment. Data on county
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allocations from the national government would have also provided more insight on the
financial capacity of each county to provide health care services.

3.6 Methods
Data on the dependent variables was obtained from the IHME database with
mortality rates on non-communicable and communicable diseases as well as
unintentional injuries over the past 30 years (1990 to 2019). Data on the independent
variables of primary school enrollment was obtained to describe educational inputs from
1990 to 2019 and county revenue to describe economic inputs from 2013 to 2019 were
sourced from the Kenya National Bureau of Statistics yearly reports. The IHME data was
coded per county location code, age, sex, cause, and year. The IHME data displayed
mortality rates in three ways: whole number, percent, and rate. This study chose to report
the mortality in rate as in deaths per 100,000 cases in order to align with other statistical
reports such as those conducted by the World Health Organization (2016). The data was
also decoded in terms of county location in order to enable graphical and statistical
analysis. STATA was utilized for the statistical analysis where time series regressions
were developed in order to determine the effect of devolution on health care outcomes.
Three variables were created to test the effect of devolution, namely counter1, counter2,
and devolution. The counter1 variable was a straight count from 1 to 30 from 1990 to
2019. The counter2 variable only had values from 1 to 7 for the devolution period of
2013 to 2019. The devolution variable marked the pre-devolution period as 0 and the
post-devolution period as 1.

15

In terms of regressing the data as a time-series model, three different types of
regressions were compared: basic multi-variate regression, regression with fixed effects,
and the panel corrected standard error regression. The fixed effects regression improves
upon the basic regression by creating dummy variables for every county except the one
being measured. Moreover, the panel corrected standard error regression makes it harder
to achieve statistical significance by using a calculation of estimates derived from OLS or
Prais–Winsten regression assuming that the time units are correlated with each other and
that the data is also heteroskedastic. This therefore inflates the standard errors to generate
a more accurate estimate of the coefficient. As such, the conservative model of panel
corrected standard error estimates is a more refined analysis for determining statistical
significance and produced results that are robust to all model specifications for all of the
dependent variables included in the study. When conducting the basic linear regression,
the model computed results for all three devolution variables. When a fixed effects
regression and panel corrected standard errors regression was conducted on STATA, the
models omitted the variable counter 1 and devolution. Therefore, only the counter2
variable was included in the final results. This may be due to the variables not being truly
independent of each other and counter2 modeling the variation in years of devolution in a
more computable manner.
The panel corrected standard error had to be conducted twice for each dependent
variable due to wanting to utilize both the 30 years of data from 1990 to 2019 for
mortalities and primary school enrollment rates in conjunction with the 2013 to 2019 for
county revenue. It is important to note that the challenge in obtaining county revenue data
for the full 30 year study period is due to inconsistencies in reporting where in some
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instances major town and city data was reported instead of districts or counties.
Conducting a time-series regression requires decades worth of data; therefore, it was
important to prioritize the devolution and education variable over the economic variable.
However, the economic variable provided some insight despite its lack of breadth of data
so it was included as a supplement both graphically and statistically.
The three regression formulas are as follows:
yi = Bxi+ ei
yi = dependent variable
xi = independent variable
B = unknown parameters
ei= error terms
(1) Var_comm(1990-2019) = (primary school enrollment*B)+ ei
Var_comm(2013-2019)= (primary school enrollment*B) + (earnings per county*B)
+ ei
(2) Var_noncomm(1990-2019) = (primary school enrollment*B)+ ei
Var_noncomm(2013-2019)= (primary school enrollment*B) + (earnings per
county*B) + ei
(3) Var_unint(1990-2019) = (primary school enrollment*B)+ ei
Var_unint(2013-2019 = (primary school enrollment*B) + (earnings per county*B)
+ ei
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CHAPTER IV
RESULTS

Mortality rates due to communicable disease from 1990 to 2019
Deaths per 100,000 cases

Counties

Figure 1. Regression of communicable diseases.

This graph indicates that communicable diseases have had an increasing trend from 1990
to 2000 and since then have been on a decreasing trend with further decreases during the
post-devolution period of 2013 to 2019.
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Table 1. Regression results for communicable disease using panel corrected errors for
1990 to 2019
Variable
Education (primary
school enrollment)
Devolution
(Counter2*)
Adj. R2

b
-0.00035

s.e.
.0001211

Sig.
0.000***

-57.64

9.903884

0.000***

.176

0.000***

*counter2 values the pre-devolution years of 1990 to 2012 as 0 and the years 2013 to 2019 in ascending
order from 1 to 7 which accounts for the variable of devolution in increasing years.

The statistical results indicate that devolution is negatively related, as expected, to
communicable disease mortality rates in deaths per 100,000 cases. The possible
confounding variable of educational status reveals that increased education also leads to
less mortality due to communicable diseases. Both variables are statistically significant at
the p<.001 level. For every additional increase in primary school enrollment,
communicable disease mortality is reduced by 0.00035. For every one-unit increase in
devolution, communicable disease mortality is reduced by almost 58 deaths per 100,000
people. This could be explained by the health interventions set forward during the post
devolution period and having the local governments held accountable for the health of
their county constituents. It is important to note that primary school education tuition
became covered by the government in 2003 while secondary school education is now free
as of 2008. The R2 indicates that this regression model only accounts for 17.6% of the
variation in communicable disease related mortality. Therefore, further research is needed
to determine other variables that may better explain variances in communicable disease
mortality.
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Mortality rates due to non-communicable disease from 1990 to 2019

Deaths per 100,000 cases

Counties

Figure 2. Regression of non-communicable diseases.

The graph above indicates that non-communicable diseases have generally
increased over time from 1990 to 2012 with further increases during the post-devolution
period of 2013 to 2019.

Table 2. Regression results for non-communicable disease using panel corrected errors
for 1990 to 2019
Variable
Education
(primary school
enrollment)
Devolution
(Counter2)
Adj. R2

b
0.000061

s.e.
.0000176

4.7369

1.153798

.0387

Sig.
0.01**
0.001***
0.001***
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The statistical results indicate that devolution is positively related to noncommunicable disease related mortality. Each additional year of devolution is related to a
4.7369 increase in non-communicable disease related deaths per 100,000 cases. The
possible confounding variable of educational status is also directly correlated with a
coefficient of 0.000061 which indicates that a one unit increase in enrollment is
associated with an increase in mortality related to non-communicable diseases.
Devolution was statistically significant at the p<.001 level and education was statistically
significant at the p<.01 level. This positive relationship was not expected as devolvement
of power to lower governments should allow for more autonomy in the division of health
care resources. However, some literature suggests that health care institutions have
struggled after devolvement with maintaining adequate supplies of resources such as
medication and personnel due to delays in payment from both the local and national
government (Vedanthan et al., 2015). The R2 indicates that the regression model only
accounts for 3.87% variation in non-communicable disease related mortality. Therefore,
further research is needed to determine other variables that may better explain variances
in non-communicable disease mortality.
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Mortality rates due to unintentional injuries from 1990 to 2019

Deaths per 100,000 cases

Counties

Figure 3. Regression of unintentional injuries.
The graph indicates that there have been minor decreases over time in mortality
related to unintentional injuries with more pronounced decreases from 1990 to 2012 as
compared to the post-devolution period of 2013 to 2019.

Table 3. Regression results for unintentional injuries using panel corrected errors for
1990 to 2019
Variable
Education
(primary school
enrollment)
Devolution
(Counter2)
Adj. R2

b
-9.91e-06

s.e.
1.11e-06

-0.08168

.1029256

.0507

Sig.
0.001***
0.1*
0.001***
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Although both variables display a negative relationship with unintentional
injuries, only education is statistically significant at the p<.001 level. Devolution fails to
attain statistical significance. As such, education plays a role in reducing unintentional
injuries but we cannot be sure that devolution has had a similar impact. However, this
model has two outliers represented by the top pink line (Samburu County-2006) and the
second dark blue line (Tana River County-2013) in Graph C. Possible explanations for
these outliers is the violence that often erupts between the Kikuyu and Samburu Tribe
around election time in attempts to stifle the votes of the Kikuyu tribe which makes up a
dominant electoral base in Kenya (Carrier & Kochore, 2014). Even though these injuries
may be pre-meditated, they are likely classified as unintentional injuries during medical
event recording. Further research is recommended to fully dissect the reporting of
electoral violence injuries to determine whether they are truly unintentional. Overall, the
model only explains 5.07% of the variation in unintentional injuries so again further
research is needed to identify other relevant factors to explain the variation in these
injuries.
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Mortality rates due to communicable disease from 2013 to 2019

Deaths per 100,000 cases

Counties

2013
Years

Figure 4. Regression of communicable diseases (post-devolution).
The graph indicates that communicable diseases have been on a decreasing trend
during the post-devolution period of 2013 to 2019.
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Table 4. Regression results for communicable disease using panel corrected errors for
2013 to 2019
Variable
Education
(primary
school
enrollment)
Economic
(earnings
per
county)
Devolution
(Counter2)
Adj. R2

b
-0.000073

s.e.
8.72e-06

Sig.
0.000***

6.9e-06

8.53e-07

0.000***

-18.55

.7336361

.089

0.000***
0.000***

The statistical results also indicate that devolution is inversely correlated to
communicable disease mortality rates in deaths per 100,000 cases. The possible
confounding variable of educational status in terms of primary school enrollment reveals
that increased education leads to less mortality due to communicable diseases. The
coefficient reveals that for every one unit increase in primary school enrollment, there is
a -0.000073 decrease in morality related to communicable diseases. On the other hand,
the other explanatory variable of economic status with regards to earnings per county is
directly correlated with an increase in earnings per county leading to an increase in deaths
from communicable disease. The coefficient indicates that for every one unit increase in
earnings per county, there is a 6.9e-06 increase in mortality from communicable disease.
The coefficient for the devolution variable represented by the counter 2 variable reveals
that communicable diseases are decreasing by approximately 19 deaths per 100,000 cases
with every 1 year increase of devolution. It is important to note that all of these results are
statistically significant at p < 0.001. This could be explained by the health interventions
set forward during the post devolution period and having the local governments be
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accountable for the health of their county constituents. However, the R2 indicates that this
regression model only accounts for 8.9% of the variation in communicable disease
related mortality. Therefore, further research is needed to determine other variables that
may better explain variances in communicable disease mortality.
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Mortality rates due to non-communicable disease from 2013 to 2019

Deaths per 100,000 cases

Counties

2013
Years

Figure 5. Regression of non-communicable diseases (post-devolution).
The graph indicates that non-communicable diseases have generally increased
during the post-devolution period of 2013 to 2019.
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Table 5. Regression results for non-communicable disease using panel corrected errors
for 2013 to 2019
Variable
Education
(primary school
enrollment)
Economic
(earnings
per
county)
Devolution
(Counter2)
Adj. R2

b
-0.000517

s.e.
4.49e-06

Sig.
0.000***

-6.58e-06

8.13e-07

0.000***

1.952072

.2271463

.0259%

0.000***
0.000***

The statistical results also indicate that devolution is correlated in a positive
direction to non-communicable disease mortality in deaths per 100,000 cases. The
possible confounding variable of educational status in terms of primary school enrollment
is inversely correlated with a negative coefficient of which indicates that a one unit
increase in enrollment is associated with a 0.000517 unit decrease in mortality related to
non-communicable diseases. Similarly, the other confounding variable of economic
status in terms of earnings per county is also inversely correlated. This indicates that a
one unit increase in earnings per county is associated with a 6.58e-06 unit decrease in
non-communicable disease related mortality. This is expected as more earnings for the
county may translate to more resources for health care services which can then in turn
reduce mortality rates related to non-communicable diseases. Again, the coefficient for
the devolution variable of counter2 is the largest with a positive coefficient of 1.952
which indicates that every additional year of devolution is associated with an increase in
mortality by almost 2 deaths per 100,000 cases. This positive correlation was not
expected as devolvement of power to lower governments is usually related to greater
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autonomy health care resource management. However, there have been reports that
decrease in recuperation from user fees decreased in 2013 due to changes in National
Health Insurance Fund policies (Obare et al., 2018). The results from this regression are
all statistically significant with p < 0.001. However, the R2 indicates that the regression
model only accounts for 2.59% variation in non-communicable disease related mortality.
Therefore, further research is needed to determine other variables that may better explain
variances in non-communicable disease mortality.
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Mortality rates due to unintentional injuries from 2013 to 2019

2013
Years

Figure 6. Regression of unintentional injuries (post-devolution).
The graph indicates that there have been minor decreases over time in mortality
related to unintentional injuries during the devolution period of 2013 to 2019.
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Table 6. Regression results for unintentional injuries using panel corrected errors for
2013 to 2019
Variable
b
Education
-0.0000117
(primary
school
enrollment)
Economic
-6.95e-07
(earnings
per
county)
Devolution
-0.2618012
(Counter2)
Adj. R2
.198

s.e.
1.12e-06

Sig.
0.000***

7.90e-08

0.000***

.0513788

0.000***
0.000***

The decreasing trend in mortality rates over time is further supported by the
statistical results as all of the independent variables (education, economic status, and
devolution) have an inverse relationship with mortality related to unintentional injuries
(deaths per 100,000 cases). The largest coefficient is again seen with the devolution
variable of counter2 which has a negative coefficient of -0.26 indicating that each
additional year of devolution is associated with a decrease in mortality that is slightly less
than 1 death per 100,000 cases for unintentional injuries. The coefficient for education
indicates that for every increase in primary school enrollment, there is a 0.0000117
decrease in mortality related to unintentional injuries. The results derived from the
economic variable indicate that every earning per county is associated with a 6.95e-07
unit decrease in deaths per 100,000 cases. This regression model also has the greatest R2
value of 19.8% which indicates that the three variables of education, economic status, and
devolution more strongly explain variation in mortality related to unintentional injuries as
compared to the other end-points of mortality related to communicable and noncommunicable diseases. All of the results from this regression model are also all
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statistically significant at p <0.001. However, this model has one outlier represented by
the top pink line in Graph C (Samburu County) depicting mortality related to
unintentional injuries in 2013. A possible explanation for this outlier is the violence that
occurred between the Kikuyu and Samburu Tribe around the 2013 election in an attempt
to decrease the voting power of the Kikuyu tribe (Carrier & Kochore, 2013). These
injuries may be misreported as unintentional even though they are pre-meditated.
Therefore, further research is needed to clarify how injuries are reported during electionbased violence.
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SUMMARY TABLES

Table 7. Combined statistical regression results using panel corrected errors for 1990 to
2019
Dependent
Variable

Education Variable
(Primary School
Enrollment)

Devolution
variable
(Counter 2*)

Prob > Chi2
Results

R2

Communicable

-0.00035
p= 0.000
0.000061
p < 0.01
-9.91e-06
p < 0.001

-57.64
p= 0.000
4.7369
p < 0.001
-0.08168
p < 0.1

Prob > Chi2
=0.000
Prob > Chi2
=0.000
Prob > Chi2
=0.000

.176

Noncommunicable
Unintentional
injuries

.0387
.0507

Table 8. Combined statistical regression results using panel corrected errors for 2013 to
2019
Dependent
Variable

Education
Variable
(Primary School
Enrollment)

Communicable -0.000073
p= 0.000
Non-0.000517
communicable p= 0.000
Unintentional
-0.0000117
injuries
p= 0.000

Economic
Variable
(Earnings
per
county)
6.9e-06
p= 0.000
-6.58e-06
p= 0.000
-6.95e-07
p= 0.000
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Devolution
variable
(Counter
2*)

Prob > Chi2
Results

R2

-18.55
p= 0.000
1.952072
p= 0.000
-0.2618012
p= 0.000

Prob > Chi2
=0.000
Prob > Chi2
=0.000
Prob > Chi2
=0.000

.089
.0259
.198

CHAPTER V
DISCUSSION

The results from 1990 to 2019 indicated that devolution and primary school
enrollment had the greatest impact on communicable diseases with the rate of mortality
per 100,000 cases decreasing over the years and as primary school enrollment increased.
These results were significant at the p <0.001 level whereas those derived from the noncommunicable and unintentional injuries models were not. The results from 2013 to 2019
are less clear as communicable diseases, non-communicable diseases, and unintentional
injuries are all significant at the p<0.001 level. In terms of which model best accounts for
the variation in mortality, the adjusted R2 is largest for the unintentional injuries model.
The statistical significance of the reduction in communicable diseases over time is
supported by interventions that have occurred in Kenya’s health care system during the
past three decades. As mentioned, user fees have changed over time as user fees were
implemented in 1988 to increase funds for primary health care centers but were then
decreased later in 2004 and essentially removed in 2013 (WHO, 2017). This might have
increased access to care, although other sources indicate that the reduction in user fees
has strained the resources of primary health care institutions (Obare et al., 2018).
Challenges in resource availability (i.e. medication) related to reduction in user fees may
explain why an increase in county revenue is associated with a slight increase (6.9e-06)
in mortality for communicable diseases during the 2013 to 2019 period. According to
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Kenya’s national budget in 2016/2017, the government only allocated 4% of its 60.3
billion Kenya shilling budget to health care with the largest proportion delegated to
curative services instead of primary health care. With regard to county budgets, the same
report indicated that only 20% of the county allocation is delegated to health care (WHO,
2017). Greater expenditure on curative services may explain why devolution has a greater
impact on communicable diseases as compared to non-communicable illnesses and
unintentional injuries.
The overall decrease in communicable diseases over time is also complemented
by increased primary school enrollment which has occurred historically, especially after
2003 when tuition fees for primary education were covered by the government. This may
indicate that increased education may lead to better sanitation and awareness of infections
which may then lead to decreased communicable disease related mortality. In addition,
there have been major efforts by the national government to meet WHO immunization
goals in addressing eradicable infections such as measles and tuberculosis (MOH, 2013).
A study by Achoki et al. (2019) revealed that communicable diseases still made up the
major disease burden in 2016 despite the rising cases of non-communicable diseases in
Kenya. However, Kenya should consider interventions that target non-communicable
disease as the Achoki study recommends preventative measures in conjunction with
treatment and rehabilitation.
The results from both 1990 to 2019 and 2013 to 2019 indicate that unintentional
injuries have decreased over time and have inverse relationships with devolution,
education, and county revenue. This may be due to such measures as the safety belt law
implemented in 2013 (criminal revision law 619) and the Traffic Breathalyzer rules that

35

were effective from 2010 to 2017 (BBC, 2017). With regard to addressing unintentional
injuries, the Achoki study recommends interventions for workplace safety as workers are
subject to unsafe work environments and practices.
Other issues that may be relevant with all the mortality outcomes are human
resources, governance structure, and availability of medical supplies. Some studies
suggest that levels of health care workers may have decreased during the initial years of
the devolution period due to delays in salary payments. In addition, the ability to procure
medical supplies was limited due to delays and decreases in available funds especially in
institutions that were not able to collect user fees. Therefore, further research is needed to
determine the role of other health care inputs on the studied health care outcomes in
terms of mortality related to communicable illnesses, non-communicable diseases, and
unintentional injuries.
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CHAPTER VI
CONCLUSION

Overall, this study generated insight into how devolution has influenced health
outcomes (communicable, non-communicable, and unintentional injuries) in Kenya and
what other factors may be relevant to investigate. The devolution variable was a focal
point as data from 1990 to 2019 was analyzed and the data subset from 2013 to 2019 was
further evaluated with an economic variable included in addition to the education variable
for possible confounding factors. The results suggest that devolution has more of an
impact on communicable diseases and this relationship was noted in the negative
direction with devolution being associated with less mortality relating to communicable
diseases. The education variable had mixed results in the full data from 1990 to 2019
while it was related to decreases in mortality for all health outcomes from 2013 to 2019.
The economic variable was related to decreases in mortality for non-communicable
diseases and unintentional injuries but related to increases in mortality for communicable
diseases. The overall explanatory power of the regression models were all less than 50%
which indicates that there may be other factors that better explain health outcomes in
Kenya. The major limitation of this study is that the economic data was only obtained for
the post-devolution period due to inconsistencies in reporting and inability to clarify data
due to COVID-19 lockdown policies in Kenya. Additional data on the economic variable
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and other health inputs would likely improve the study model. Therefore, more research
on how devolution relates to health outcomes is recommended.
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